Increased renal expression of nitric oxide synthase and atrial natriuretic peptide in rats with glycyrrhizic-acid-induced hypertension.
The present study aimed to examine whether there is an altered regulation of local hormonal systems in the kidney following the treatment of glycyrrhizic acid (GA), the active ingredient in licorice. Male Sprague-Dawley rats were treated with GA for 3 weeks. The expression of mineralocorticoid receptor (MR) was determined in the kidney by immunoblotting and real-time polymerase chain reaction (PCR). The protein expression of endothelial nitric oxide synthase (eNOS) and inducible NOS (iNOS) was determined. The expression of atrial natriuretic peptide (ANP), natriuretic peptide receptor (NPR)-A and NPR-C was determined by real-time PCR. The activity of guanylyl cyclase was determined by the amount of cGMP generated in responses to sodium nitroprusside (SNP) or ANP. Following the GA treatment, systolic blood pressure was increased. The mRNA and protein expressions of MR were increased in the kidney. The protein expression of eNOS and iNOS was also increased. The expression of ANP mRNA was increased although that of NPR-A and NPR-C mRNA was not changed. The cGMP production provoked by either SNP or ANP was not changed. The increased expression of MR may contribute to GA-induced hypertension. The enhanced expression of NOS and ANP may play a compensatory role in GA-induced hypertension.